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Introduction: The desorption activation energies 

of water molecules chemisorbed on highland and mare 

Apollo lunar samples of different maturity levels and 

chemical compositions were determined by tempera-

ture programmed desorption (TPD) experiments in 

ultra-high vacuum.  A significant difference in the up-

take and abundance of adsorbed water was observed, 

with mare samples retaining up to 6 times less water 

(by mass) than typical highland samples.   The differ-

ence between the samples is likely due to differences 

in mineralogy and surface exposure age.  The coverage 

dependent desorption activation energies were extract-

ed using an inversion method [1].  Generally, the dis-

tribution function of water desorption activation ener-

gies was similar for both mare and highland samples 

with a peak binding energy near 0.7 eV and a very 

small occupancy of sites up to 0.9 eV.   In addition, we 

have also examined the formation and release of water 

from the same lunar samples via a second order ther-

mal process known as recombinative desorption.  In 

this process, surface OH sites and internal OH defects 

near each other react and produce water while healing 

the non-bridging oxygen defect.  The derived second 

order activation energies for sample 10084 were as 

low as 0.8 eV in the high coverage limit extending 

upward near 1.8 eV at very low coverage.  Knowledge 

of these activations energies is critical in understand-

ing and thus predicting the diurnal behavior and lati-

tude evolution of water on the surface of the Moon. 
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